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ABSTRACT
Despite pleas from faculty to use strong Internet sources, students continue using more convenient search
methods. Emphasizing the value gleaned from a strategic search, this lesson walks students through each
step in responding to a case study of a patient inquiring about wearable devices for prevention of skin
cancer. Students begin by learning how to compose an answerable question and use this question to select
their search keywords. Then, students will use google, google scholar and pubmed to retrieve a set of
citations. Using the evidence-based pyramid as a tool to discriminate better references, the class will
compare and contrast citations pulled from each of the three sources, as well as citations pulled using
varying keywords. Finally, there will be a discussion critiquing an article assigned for pre-class reading,
using the tools from this lesson.

Purpose
This lesson teaches students the importance of using a scholarly approach to their Internet searches.
Students can become overwhelmed quickly by the abundance of sites generated in an information search.
It becomes tempting to look only at what their search engine has prioritized at the top of the list or
provided as an image. Unfortunately, these selections rarely convey the best science has to offer. With a
little more effort, searches can provide much more scholarly results. This lesson will teach students the
importance of thoughtfully selecting their search engine, phrasing their search terms, and
identifying/ignoring low-quality sites/cites.

Learning Objectives:
1.
Apply results from PICO to select search terms
2.
Compare and contrast the caliber of research references using Google, Google Scholar, and
PubMed, as well as varying search terms.
3.
Differentiate the quality of research abstracts using the Evidence Pyramid
4.
Evaluate an article using the Evidence Pyramid

Pre-class reading assignment:
Hussain, M. S., Cripwell, L., Berkovsky, S., & Freyne, J. (2016). Promoting UV Exposure Awareness
with Persuasive, Wearable Technologies. In Georgiou A, Schaper LK & Whetton (Eds.) Digital Health
Correspondence to: Cindy Schmidt, Ph.D., Cschmidt@kcumb.edu, Office of Research and Sponsored Programs,
Kansas City University of Medicine and Biosciences, 1750 Independence Ave., Kansas City, MO, 64106.
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Innovation for Consumers, Clinicians, Connectivity and Community (Vol. 227, pp. 48-54). IOS Press

Ebooks. http://ebooks.iospress.nl/volume/digital-health-innovation-for-consumers-cliniciansconnectivity-and-community
PubMed ID: 27440288
doi: 10.3233/978-1-61499-666-8-48

Introduction for this lesson (estimated 2 minutes)
This activity occurs in 5 parts, sprinkled among very brief didactic content. You may freely use the
images and slides included here, with one exception. The search result slides for Activity #2 will likely
need updating in order to present your class with the most relevant information.

Learning Objectives:
1.
2.
3.

Compare and contrast literature search methods
Evaluate an article
Analyze search results for quality of evidence and relevance to a hypothetical patient case

Case Study (estimated 1 minute):
A 52 year-old Caucasian male goes to see his health care provider for a checkup. During the visit, he says
he has been offered a job at the SeaWorld in Brisbane (Queensland, Australia). The patient says he has
heard there are high rates of skin cancer in Australia and is wondering what he needs to do to protect
himself. He asks his provider if wearable UV sensors really help, as they claim to prevent skin cancer by
providing real-time risk ratings based on current sun exposure.

Activity: Part 1 (estimated 3-5 minutes)
“In a moment, I’m going to have you form groups of 2 - 3 students. Once you do that, select a letter: A,
B, or C.. If you select A, then together you will use your device (i.e., phone, tablet, laptop) to look up the
information assigned to group A.” [Show slide titled “Learning Partners” now.] “If you pick B, then
together you will look up the information for the B’s…and so on if you pick C. Once you find the
information, I want you to call it out…loud enough for all of us to hear it. Ok, go ahead and form your
small groups, select a letter, and look at the slide to see your task.”
Show the following slide to get them started on this activity. Instead of using Missouri and Kansas, this
activity will be more interesting if you select two states that are near your school or that many of your
students are from. It’s important to keep Australia, though, since this applies to the patient in the case
study.
This is meant to be a warm-up activity. It gets students into their pairs/trios and doing a quick online
search. As soon as the pair/trio finds information, have them call it out – loud enough for the whole class
to hear. Aim for a loud and busy room with a popcorn style of calling out results. For example, one
student calls out “27%,” and the faculty member points in that general direction and echoes back “27%,”
then the same when the next rate is called out. If students are a little reluctant, encourage them by saying,
“Just call it out as soon as you get it” or “Who’s got something.” Having them call it out gives energy to
the room, helps redirect social loafers back to the task, and stimulates peer-to-peer conversations about
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where they found it, what keywords they used, why their source may have different information, etc.
These conversations are important to help students generalize the skills beyond the classroom..

Evidence-Based Practice (brief didactic) (estimated 3 minutes)
Prior to its origination in 1990, health care providers did not have an agreed upon approach for
determining research-informed care (Smith & Rennie, 2014; Sur & Dahm, 2011). Back then,
pharmaceutical sales representatives visited providers frequently to keep them abreast of recent research
developments…and also gave lunch, office pens, and lecture invitations to interesting places. As the
decline of this sales and marketing practice gained momentum in the early 2000’s, and along with the
growing ease of Internet searching, Evidence-Based Medicine grew to define a standard process for
determining best practices in health care (Coyle, 2002; Wazana 2000).
At its core, Evidence-Based Medicine (called Evidence-Based Practice for allied health care providers) is
a framework for how a provider can integrate the best research evidence, with their own clinical expertise,
while simultaneously considering patient values in pursuit of selecting a treatment decision. One way of
understanding it is by use of a Venn diagram (feel free to use this slide below).

Defining the Hunt: Composing an Answerable Clinical Question (brief didactic) (estimated 1
minute)

Full Class Activity: Part 2 (estimated 3 minutes)
Use PICO to create an answerable clinical question for the patient in this case study. This can be facultyled or run in small groups, depending on time available. Below is a suggested good PICO.
P: middle-aged, Caucasian, male, UV exposure
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I: wearable UV device
C: sunscreen
O: prevent skin cancer

Differentiating “Scents” in the Hunt: Examining Levels of Evidence (brief didactic) (estimated 3
minutes)
PICO is good for setting the parameters of the search topic. The next step is knowing what to read and
what to bypass in the long list of search items that will come up in the results. Attempting to look at
everything a search retrieves can be exhausting, so it’s helpful to have a strategy to limit it.
The pyramid below (feel free to use it) lists different types of studies and sources of information. The
types at the top of the pyramid (e.g., meta-analysis, systematic review, randomized controlled trial) have
much more stringent requirements, so their results are considered more applicable because the studies
were conducted with higher experimental standards, the results have beenreplicated, or the results of only
the best studies were summarized to yield a particular recommendation or comprehensive result. . When a
search retrieves too much, sift through it to read those of the highest quality (i.e., highest on the evidence
pyramid, below). The Methods section of an article should name which type of study it was, though
sometimes this will also be in the abstract.

Meta-analysis
or Systematic
review
Randomized
controlled trial

Uncontrolled, longitudinal study

Cross-sectional study, case study

Expert opinion
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Activity Part 3: Start Hunting:
Finding evidence about wearable UV sensor devices for middle-aged Caucasian males in
Australia (estimated 3-4 minutes to search, then 5-10 minutes for whole class discussion)
You could introduce this activity with the following: “In a minute, I will have you get back in your teams
(i.e., pairs/trios). If you are an A, you will be using PubMed (https://www.ncbi.nlm.nih.gov/pubmed/),
B’s will be using Google Scholar (scholar.google.com), and C’s will use Google or Bing.”
You may want to show this slide to help them stay oriented and focused. It’s important to wander around
the room during this time. This gives students a chance to ask you questions, and it also gives you a
chance to remind any off-task students to work on this search.

While preparing your slides for class, conduct several searches on the 3 websites using varying search
terms. Plan to have several slides that will demonstrate these differences. The following is a possible way
for you to describe this task to students: “When a bloodhound is on the hunt, there are so many different
scents the dog must sift through, just like there are so many different articles you will get, no matter
where you search. The important thing here is (1) to know what you are looking for (search terms close to
the PICO question) and (2) know how to select the best sources (using the levels of evidence pyramid).”
Allow 5-10 minutes to discuss what they learned about wearable UV sensors and to compare and contrast
their different search experiences.
To provide specific examples of the differences from using different search engines and search terms,
here are some example slides that you may need to update for your use:

674

In the slide below, two of the article titles appear relevant to our search, based on their title. We would
want to read their abstracts next to further decide if they meet are both relevant and if they appear to have
a high level of evidence. Then, if they look relevant and appear high on the pyramid, we may want to
select them as an article we will read.
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Running a PubMed search using different keywords produces different results (slide above uses “UV
sensor skin cancer” and slide below uses “UV wearable prevent skin cancer” in the search box).
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Full Class Activity Part 4: Sniffing around an article (estimated 5-10 minutes)
This is a discussion of the pre-class reading assignment. The idea is to apply the tools presented thus far
to the article students have already read. Here are two usable slides for applying a few critical tools to
further refine the search for the best research evidence for the case study. This article looks promising
because the authors are from Australia, and as a journal article, it’s easy to assume it is an unbiased
research study, though it does not appear to be unbiased or even research.
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Conclusion: Becoming Your Own Bloodhound (brief didactic) (estimated 3 minutes)
Below is a suggestion for how you could explain the conclusion for this lesson about criteria for using
these tools to gather and critique information in a way that can lead to the evidence-based practice of
health care.
“There will be many times when you need to gather high-quality information about a health care topic –
perhaps for personal reasons, or maybe for professional ones. Today we have looked at what a difference
it makes when you
1.
Approach your search by first composing an answerable question – teaching the bloodhound what
to sniff for (e.g., do UV wearable devices prevent skin cancer?)
2.
Selecting a good search engine (e.g., PubMed vs. Google)– setting the hound loose in an area
near its target
3.
Applying the levels of evidence pyramid – differentiating the good scents from the ones that will
lead the hound off trail
4.
Critique the articles you select – taking a look at it yourself to see if what the bloodhound dug up
matches your target”

Activity Part 5: What to say to the patient in the case study? (didactic or participatory clicker
quiz) (estimated 3 minutes)
Caveat – if the research and technology improve or decline since the writing of this chapter, the best
evidence-based response may change from the correct response highlighted in the slide. Here is a possible
way of explaining the rationale for the correct answer to the clicker quiz: “Based on the references
skimmed during this lesson’s searches, there is not yet sufficient information to definitely state that a UV
wearable device is an evidence-based practice to prevent skin cancer. There is some early research
suggesting that it is useful for reminding people to reapply sunscreen or to seek shade. These two
behavioral changes do help to prevent skin cancer in general, but the direct link is not yet there to claim
that wearable devices for preventing skin cancer is evidence-based.”
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Appendix A: Activity Timings
Estimated time
Introduction and learning objectives

2 minutes

Read case study aloud

1 minute

Activity: Part 1 (form pairs and quick search)

3-5 minutes

Didactic: Evidence-Based Practice

3 minutes

Didactic: Composing an Answerable Clinical Question (PICO)

1 minute

Activity: Part 2 (PICO – whole class)

3 minutes

Didactic: Examining Levels of Evidence

3 minutes

Activity: Part 3 (pairs do their assigned search)

3-4 minutes
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Activity: Part 3, continued (whole class discussion)

5-10 minutes

Activity: Part 4 (critique the pre-class reading assignment)

5-10 minutes

Didactic: Conclusion

3 minutes

Activity: Part 5 (clicker quiz question)

3 minutes

